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ABSTRACT 

Estimation of path duration in MANET's is useful and it can be used in various 

ways to improve the performance of communication in MANET's. One such application 

is the assignment of optimum route cache TTL for "on demand" routing protocols which 

helps to improve the routing protocol's performance significantly. Estimation of path 

duration becomes difficult due to the random nature of mobile nodes. This thesis provides 

a way to estimate average path duration for a n-hop path in mobile adhoc networks. 

Random Way Point (RWP) model is used as it is the most largely deployed and accepted 

model. The accuracy of the proposed analytical model is verified by comparing the 

analytical results with the experimental results available in literature. This thesis also 

considers a network parameter "node density" and provides the results of the impact of 

"node density" on path duration. 
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Chapter 1

Introduction and preview

1.1 Adhoc networks

Adhoc network called as packet radio network in early 70s was sponsored by DARPA

(Defense Advanced Research Projects Agency) in its early days. Later, it was named

as SURAN (Survivable Adaptive Network) by DARPA in 1983 to support a large scale

network. Later, the 802.11 standard committee used the word adhoc to describe this

type of network. Mobile adhoc network was named as MANET by IETF (Internet

Engineering Task Force). Adhoc network, contrary to infrastructure based network is

easily deployable without a centralized infrastructure. The easily deployable nature

is due to the fact that it is self organizing and self configurable network consisting

of nodes which can perform network control and act as routers themselves. Adhoc

network can operate in a stand alone fashion or it can be connected to the internet

infrastructure. Mobile adhoc network consist of nodes which can move freely and can

communicate with other nodes by means of a direct link or by relaying through inter-

mediate nodes. Performance suffers as the number of nodes grow, and a large adhoc

network quickly becomes difficult to manage. Adhoc networks can be summarized to

have the following characteristics

1



1. De-centralized

2. Self configurable

3. Self deployed

4. Dynamic network topology

Adhoc networks have numerous applications such as emergency rescue operations,

defence networks etc. Though static adhoc networks or wireless mesh networks have

been gaining momentum in the business community (metro wifi mesh network) ,

there are not much MANETs deployed in real world. There are numerous problems

in MANET’s which are currently being addressed by research community.

1.2 Problems in mobile adhoc networks

The easily deployable and decentralized nature of ad hoc networks present vari-

ous problems that are currently addressed by the research community. Some of the

key problems include limited wireless bandwidth, complex routing techniques due to

mobility, energy consumption problem, higher error rates in the wireless channel and

information security in adhoc network. Bandwidth allocation is even more challenging

in ad hoc networks as the nodes need to forward packets of other nodes in addition

to their own packets. Hence, efficient bandwidth allocation techniques are needed at

the data link layer. Various standards have emerged that address the problems at

the data link layer.

Since adhoc networks comprise of nodes that have limited power, the com-

munication range of each node is limited. A node which wishes to communicate with

any other node out of its communication range has to do so using multi-hop routing.
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This kind of routing looks similar to the routing in wired networks, but the routing

gets complicated when mobility comes into picture. Mobile adhoc networks have a

dynamic topology and hence the path followed by a data packet to reach its destina-

tion varies frequently due to mobility or the uncertainty of channels (i.e. link goes

up/ down). This is one huge problem which affects the performance of the network,

and there are various routing protocols designed specifically for MANETs such as

AODV ( Adhoc On-demand Distance Vector ), DSR ( Dynamic Source Routing ),

TORA ( Temporally Ordered Routing Algorithm ), DSDV ( Destination Sequenced

Distance Vector ) and WRP ( Wireless Routing Protocol ) to name a few.

Routing protocols for MANET’s can be categorized into table driven or

on demand methods. Table driven protocols require each node to maintain routing

tables to store routing information and they involve constant routing table update

mechanism. A node can send information immediately to a destination whenever

it wants to do so. But these protocols suffer from substantial signaling traffic and

power consumption problems. It also consumes local resources at the nodes such

as processing power and memory to store the route entries. Table driven protocols

include DSDV, WRP. The alternative to table driven protocols are on demand pro-

tocols which find a route to a destination whenever a node has information to send.

Though signaling and power consumption problems are minimized, they still suffer

due to the fact that a node has to wait until the routing protocol finds a route in

order to send data. One problem which is common to both these protocols is mobility

which affects the performance of both these protocols. This is due to the fact that,

mobility changes the connectivity graph (i.e. a link which was previously available

may not be available at another point of time). Due to this, the routing protocol
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has to find a route once again as soon as the route becomes invalid due to mobility.

This requires proper notification mechanism or accurate prediction of when the route

becomes unavailable adding more complexity to the routing protocol. If the above

mentioned facility is not available in a routing protocol, an ongoing communication

might be stopped and has to wait until a new route is found to the destination.

1.3 Link duration, path duration and their signif-

icance in mobile adhoc networks

As mentioned in the previous section, mobility changes the connectivity graph

which in turn affects the performance. The metrics that are useful to predict this

behavior are link duration and path duration. Link duration is the amount of time a

node has an active link to its nearest neighbor (a node which is within the commu-

nication range of another node). If a node wants to send a packet that is too long to

its neighbor, the neighbor should be in communication range until the communica-

tion is complete. If a premature disconnection occurs, the receiving node loses part

of communication. In a multi hop scenario, the underlying routing protocol finds a

route to a destination either by table driven or on demand. Both these techniques

find a path irrespective of how long the route will be alive. The period of time that

a route is available is called route duration or path duration. Hence, the routes that

become invalid after certain period of time will affect on going communications and

increases the overhead of the routing protocol as well. Path duration is actually the

minimum link duration along the path (the path to a destination comprises of indi-

vidual links, each with a specific duration). Since, the link and path duration affects

the performance of routing protocols, it affects the throughput and overhead in the
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network as well. Having a knowledge of average link and path duration in the net-

work helps in the assignment of optimum TTL ( Time to Live ) value for a routing

protocol (TTL is the duration for which a route should be active in the routing table.

In some context, it is referred as the maximum number of hops that a packet can

travel until it becomes inactive). It can also be used to determine the appropriate

packet length for successful communication by minimizing packet loss. In order to

overcome the above mentioned problems, prediction of how long a selected path will

exist (path duration) will be an useful metric for the design of a routing protocol.

But the prediction of path duration for a selected path is not easy, as it depends on

several unknown parameters such as the position of relay nodes, velocity, direction of

movement etc. Such a prediction would be easy for GPS (Global Positioning System)

installed networks, but very few MANETs use GPS. The widely used routing proto-

cols in MANETs such as DSR, AODV do not select a path considering the duration

of the path. DSR selects a path which has the minimum hop count to reach the

destination and AODV selects the first available route.

To study the performance of different routing protocols, various mobility

models have been developed. These mobility models include RWP (Random Way

Point), RPGM (Reference Point Group Mobility), and FW (Free Way) to name a

few. Since, the variation of connectivity graph is different across these models, link

duration and path duration will be different for each of these models. The most

common mobility model used by the research community is the Random Way Point

(RWP) model.
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1.4 Significance of this thesis

This thesis proposes a mathematical model for estimating path duration. Pre-

vious work done in this regard mainly relies on simulations and there has been no

solid mathematical model for path duration to our knowledge. Due to the highly

unpredictable nature of mobile nodes, it is a challenge to model path duration. The

work done in this thesis is complementary to the previous work which has mostly

concentrated on link duration which considers the stability of all the available links.

Though exact mathematical modeling of path duration is difficult, path duration in

this thesis is modeled with a few reasonable assumptions. In an attempt to model

path duration, an analytical model for LRD ( Least Remaining Distance ) has also

been developed (LRD forwarding is similar to shortest path forwarding, where a route

to a destination will have the least number of hops). This thesis proves that average

path duration in a network can be estimated by mathematical analysis rather than

relying on time consuming simulations.

1.5 Thesis outline

The remainder of this thesis is organized as follows. Chapter 2 presents a

literature survey on the earlier works related to path duration, mobility, RWP model

etc. Chapter 3 presents the analytical model for path duration in detail. Chapter 4

presents the MATLAB results and comparision with the experimental results of path

duration in [1]. Conclusion and scope of future work are presented in chapter 5.
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Chapter 2

Literature review

The motivation for an analytical solution for path duration is based on various previ-

ous research efforts. The first attempt to formulate path duration analytically is done

by [1] in which path duration is related with protocol performance. By using simple

analytical models and with the case study of DSR routing protocol, the correlation

between reciprocal of average path duration and the throughput and overhead of reac-

tive routing protocols is shown. Results were produced for the pdf’s of path duration

and link duration across various set of mobility models which includes RWP, RPGM,

FW and Manhattan mobility models. The main parameters considered that influ-

ence path duration were relative velocity of nodes, transmission range and number

of hops. The path duration model was based on basic logical reasoning first and the

final path duration model evolved as a combination of logical and the results of simu-

lations. The analytical model for path duration consisted of a constant factor which

was dependent on factors such as node density, map layout etc and hence cannot be

matched exactly with the simulation or real data. This is the motivation for this

thesis to develop a mathematical model which can predict the average path duration,

given the network parameters for RWP model. In an attempt to do so, the influence
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of network density on path duration is figured out in addition to the parameters such

as transmission range, maximum velocity and number of hops. The distribution of

average path duration has been approximated to exponential distribution when the

path length grows (when the number of hops is greater than 2).

[2] developed a model to better explain the exponential distribution for path

duration based on hop length. Palm’s theorem was used to prove the emergence of

exponential distribution under a set of mild conditions. The correlation between the

excess life times of two neighboring links has been studied and it has been concluded

that this correlation is often very weak for RWP mobility model. Both [1] and [2]

derived the respective models with an assumption that most existing on demand

routing protocols behave similar to shortest path. The assumption of shortest path

for MANET routing protocols was also used by [3].

Link distances and their relationship with hop count was examined by [4]. In order

to achieve the relationship, the forwarding from a source to relay node was considered

to be based on ’least remaining distance’ to the destination node. A few applications

such as node localization in sensor networks, estimation of end-end delay, jitter and

estimation of transmit power consumption were outlined where the knowledge of hop

count is useful. An analytical model for LRD and bounds on hop distance for a

given euclidean distance between nodes was developed. This thesis also assumes that

shortest path forwarding is identical or can be approximated to LRD forwarding, but

a relatively simple method has been used for LRD that helps in the analysis for path

duration.

Optimal transmission radius for radio terminals was done by [5]. Average distance

progress per hop and average path distance were developed as a part of the work
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which gives an insight in the mathematical modeling of link distances for shortest

path. A relationship between network throughput and the average degree of a node

was also developed. It was shown that, for a constant average degree, throughput is

proportional to the square root of the number of nodes in the network. It was declared

that the optimal number of neighbors that a node can have is six which optimizes the

tradeoff between channel usage and number of hops to achieve maximum throughput.

A ’stability and hop count based adhoc routing’ was proposed by [6], where a

stability based routing was proposed as an enhancement to existing hop count based

routing protocols such as DSR, AODV. The stability metric used in the analysis was

residual life time of a link. Residual life time of a link was defined as the difference

between average link duration and the current age of the link. In the proposed ap-

proach, each node was required to maintain state information about all its neighbors.

It was also mentioned that the idea of ’older links are more stable’ used by other

stability based routing protocols such as ABR (Associativity Based Routing) will

not hold good for a wide spectrum of mobility speeds and models and the reverse

hypothesis could be true ( new links are more stable ).

[7] proposes a scheme to explore long lifetime routing in MANET’s. It was stated

that shortest path is not the best path considering the path duration, but simply

extending the route length will not fetch paths of longer duration. The link lifetime

estimation was stated as unavoidable to design such a scheme for long lifetime routing.

An algorithm for long lifetime route selection was finally proposed and it was stated

that the algorithm would best suite if the nodes are able to acquire global knowledge.

[8] points out the problem with shortest path and a phenomenon called edge effect

was identified which occurs at high node density. It was mentioned that, under high

9



node densities, the chance that relay nodes are chosen at the edges of transmission

radius is very high. In such a situation, even a small movement of nodes will lead to

breakage of the link and ultimately the path breakage.

Maximizing path duration based on estimation and applying the estimated path

duration as a metric in path selection was done by [9]. The EWMA ( Exponentially

Weighted Moving Average) technique was used to estimate the expected duration of

a path. The memory less property of exponential distribution was leveraged in order

to provide path recovery by estimating the probability of redundant paths being

available than a particular threshold. A description of how this technique can be

used in AODV was also provided. An additional field IPD (Inverse Path Duration)

was included in the AODV path reply message in order to provide this functionality.

In addition to the main results of the paper, it was also shown that the path duration

of normal AODV has only a marginal difference from the path duration of minimum

hop routing.

An effort to measure the degree of mobility has been made by [10]. This measure

has a linear relationship with the rate of link changes in the network. This makes

it useful to measure the performance of various routing protocols under different

mobility models like RWP, RPGM, Freeway etc. The physical dimensions of the

network and the number of nodes were also considered as parameters influencing

mobility in addition to the velocity of nodes and transmission range.

A routing metric that defines a probabilistic measure of the availability of network

paths has been done by [11]. This metric was shown to be useful in selecting more

stable paths. The routing metric was shown to place bounds on the probability of

path failure. A mobility model called ’random walk ad-hoc mobility model’ has been
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proposed which characterizes the movement of nodes.

A distributed routing algorithm for mobile adhoc networks was designed by [12]

which is capable of detecting network partitions and erase invalid routes. Since,

this algorithm decouples the generation of potentially far reaching control message

propagation from the rate of topological changes, it was shown to reduce control

traffic overhead in the event of a network partition.
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Chapter 3

Theoretical model

3.1 Network model and assumptions

Mobile ad hoc network can be viewed as a static network at a particular instant

of time. The topology changes in the network from one instant to the next can be

predicted. LRD forwarding is used as an approximation to shortest path. The model

attempts to estimate the average path duration assuming a routing protocol based

on shortest path principle.

3.1.1 Least remaining distance (LRD) and shortest path

In LRD forwarding, the node which has the minimum distance to the destination node

among the available forwarding nodes is selected as relay node [4]. Let the number

of nodes inside the transmission range of the source node be n and the distance

from each of these nodes to destination be d1, d2, d3, ..dn. The node which has the

minimum distance min(d1, d2, d3, ..dn) to destination is selected as the relay node.

This behavior is similar to shortest path because shortest path attempts to reach the

destination with the least number of hops, which is possible only when the nodes with

minimum remaining distance to destination are selected as relay nodes.
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3.2 Link duration

Link duration is defined as the time during which a link is active. A link between

two mobile nodes will be active as long as they are within the transmission range of

each other. Link duration (t) can be expressed as the ratio,

t =
d

vr

(3.2.1)

where d is the distance that the relay node need to travel to get out of the trans-

mission range of its neighbor and vr is the relative velocity between the two neighbors.

In order to find the probability distribution of link duration, the distributions of d and

vr should be known. Only nodes that are in the path from the source to destination

are considered in the analysis of link duration.

3.2.1 Link distance

The analysis of d is based on the characteristics of the underlying routing protocol

used. Since most ”on demand” routing protocols (DSR,AODV) make use of shortest

path, the analysis of d is carried out using the shortest path principle.

The following variables are used in the proposed model.

l - Distance from the source to destination

x - Distance from relay node to destination

y - Distance from source to relay node

r - Transmission range of nodes

�x - Width of an arc that can hold one node

θ - The angle of deviation between the straight line joining the source and destination

and the straight line joining the source and relay node

aint - Area of intersection of two circles, one circle denoting the transmission range of

13
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Figure 3.1: Network model showing source(S) and destination(D) separated by dis-
tance (l) and the relay node(R) selected by source(S) by using LRD principle. The
distance (x) from R to D is the lowest compared to the distances from other potential
forwarding nodes within the transmission range of S to D.

14



S and the other circle drawn with D as center and x as radius

aarc - Area between the arcs, one arc drawn with D as center and x as radius, the

other arc drawn with D as center and x + �x as radius.

Due to mobility, the location of nodes are assumed to follow poisson distribution.

Let X be a random variable with the following pdf,

Pr(X = x) = f(x) = Pr(no nodes are present in aint)

. P r(at least one node is present in aarc)

= e−λaint .(1− e−λaarc). (3.2.2)

Referring to fig 3.1, aint and aarc can be described as follows,

aint = A1 + A2

= r2[θ1 − sin(2θ1)

2
] + x2[θ2 − sin(2θ2)

2
] (3.2.3)

aarc = area of the inner arc of width �x

= [
2θ2

2π
].[π(x +�x)2 − π.x2]

= θ2[2x +�x] (�x → 1)

= cos−1[
x2 + l2 − r2

2rl
].(2x + 1). (3.2.4)

where, θ1 and θ2 can be described as follows referring to fig 3.1,
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θ1 = cos−1[(r2 + l2 − x2)/(2rl)] (3.2.5)

θ2 = cos−1[(x2 + l2 − r2)/(2rl)]. (3.2.6)

The expected distance to the destination from the relay node is given by,

E[x] =

∫ l

(l−r)

x.f(x)dx

=

∫ l

(l−r)

x.e−λaint .(1− e−λaarc)dx. (3.2.7)

Let z represent the projection made by the line joining the source-relay node on the

straight line joining source-destination node. z can be represented as z = l − x. To

find f(z), substitute x=l − z in f(x),

f(z) = exp

[
−λ

[
r2 cos−1[

r2 + l2 − (l − z)2

2rl
]− sin(2 cos−1[ r2+l2−(l−z)2

2rl
])

2

]]

.

(
1− exp

[
−2λ cos−1[

(l − z)2 + l2 − r2

2(l − z)l
].(l − z)

])
(3.2.8)

where

0 ≤ z ≤ r.

The expected value of z, E[z] is given by,

E[z] =

∫ r

0

zf(z)dz. (3.2.9)

The pdf of the distance (y) between the source and relay node (link distance)

fy(y) is dependent upon z and θ .
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From fig 3.1, y is given by,

y =
z

cos θ
. (3.2.10)

Since θ is uniformly distributed between (−θ1,θ1), fθ(θ) is given by,

fθ(θ) =
1

2θ1

. (3.2.11)

Substituting u = cos θ, we get fu(u) as follows,

fu(u) = − 1√
1− u2

.
1

2 cos−1[ r2+l2−x2

2rl
]
. (3.2.12)

Now fy(y) can be written as follows,

fy(y) =

∫ 1

0

u.fzu(uy, u)du. (3.2.13)

Substituting fz(z) and fu(u) in the above equation we get fy(y) as follows,

fy(y) =

∫ u=1

u=0

−u

2
√

1− u2 cos−1(θ)
.e−λ[r2[θ1− sin(2θ1)

2
]]

. (1− e−2λθ2(l−yu))du. (3.2.14)

Since, d = r − y, we get fd(d) from the following equation,

fd(d) = fy(r − d). (3.2.15)

Expected distance to relay node from the source node (E[y]) is given by,

E[y] =

∫ y=r

y=0

yf(y)dy. (3.2.16)

Hence, the expected distance that the relay node should travel in order for the

link to break, E[d] is given by,

17



E[d] = r − E[y]. (3.2.17)

3.2.2 Relative velocity

In order to find the distribution of relative velocity, source node (S) is assumed to

be fixed and the relative movement of the relay node with respect to S is considered.

Relative velocity between the source node and the relay node is given by,

vr =
√

v2
1 + v2

2 − 2v1v2 cos α (3.2.18)

where, α is the angle between the velocity vectors v1 , v2. Since it is assumed that

all nodes move with constant velocity,

v1 = v2 = v. (3.2.19)

Hence, vr is expressed as follows

vr = v
√

2− 2 cos α = 2v sin
α

2
(3.2.20)

where, α can vary from 0 to 2π. The movement of relay node in the opposite

direction which is responsible for link breakage is considered and the relay nodes

movement towards the source node is ignored for this analysis. The movement of

relay node in the direction opposite to the source node occurs with probability of 0.5.

Assuming that α is uniformly distributed between (0, π), fα(α) is given by

fα(α) =
1

π
. (3.2.21)

The pdf of vr, fvr(vr) is expressed as follows,
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fvr(vr) =
1√

1− sin2 α
2

.
1

π

=

√
4v2 − vR

v
.
1

π
. (3.2.22)

3.2.3 Link duration

Link duration is given by,

t =
d

vr

.

Hence, ft(t) is given by,

ft(t) =

∫ 2v

0

vrfdvr(vrt, v)dv

=

∫ 2v

0

[fd(d)]d=vrt.[
2√

4v2 − v2
r

.
1

π
]dvr. (3.2.23)

The above equation corresponds to the one hop duration of a link that a shortest

path will select. It does not correspond to the average link duration of all available

neighbors.

3.2.4 Path duration

Path duration is derived from the pdf of the link duration. Let the number of hops

needed to reach the destination be h

tpath = min(t1, t2, t3....th). (3.2.24)

where, t1,t2.....th represents the link duration of 1,2....hth hops respectively.
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By using Baye’s theorem [4], [13] chapter 6,

f(tpath) = h.ft(t).C
h−1
t (3.2.25)

where, t represents the link duration and Ch−1
t = 1−Ft is the complementary cdf of

t.

f(tpath) = h

[∫ 2v

0

[fd(d)]d=vrt.

[
2√

4v2 − v2
r

.
1

π

]
dvr

]

.

[
1−

∫ ∞

t=0

[∫ 2v

0

[fd(d)]d=vrt.[
2√

4v2 − v2
r

.
1

π
]dvr

]
dt

]h−1

. (3.2.26)

Average path duration E[tpath] is given by,

E[tpath] =

∫ α

0

tpath.f(tpath).dtpath. (3.2.27)

The above equation is the one used in simulations presented in the next chapter.

To find the average path duration in a network, let E[h] denote the average number

of hops to reach a destination. E[h] is expressed as,

E[h] =
E[l]

E[z]
(3.2.28)

Where E[l] is the average distance between a source and destination (average path

length) and E[z] is the average distance progress per hop. From [5],

E[l] =
128

45π
.r. (3.2.29)

Substituting E[h] for h in equation 3.2.26 and subsequently f(tpath) in 3.2.27, we

get the average path duration in a network.
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Chapter 4

Results and discussion

The analytical model presented in chapter 3 is analyzed and compared with the

experimental results of random waypoint model (RWP) presented in [1]. RWP model

is used because of its simplicity. MATLAB is used to simulate the proposed analytical

model. In the following sections, the results for average path duration is produced by

varying each parameter that affects path duration. The input parameters involved

are transmission range, maximum velocity, number of hops and node density. The

objective of finding the accuracy in the proposed analytical model is achieved by

providing the same values for input parameters to MATLAB as used in [1].

4.1 Average path duration vs transmission range

Figure 1 shows the plot between transmission range and average path duration. The

plot shows that average path duration increases linearly with increase in transmission

range. If the transmission range is high, the probability of a relay node’s location

being well within the circle of transmission range is higher. Hence the distance that

the relay node needs to travel for the link to break is higher. This gives greater room

for mobility of the relay node, thereby resulting in higher path duration.
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4.2 Average path duration vs maximum velocity

Figure 2 shows the plot between maximum velocity and average path duration. The

plot shows that the average path duration can be approximated to exponential dis-

tribution when V >= 10 m/sec and the average path duration has multi modal

distribution when V <= 10 m/sec as mentioned in [1].

4.3 Average path duration vs number of hops

Figure 3 shows the plot between number of hops and average path duration. The

plot shows that the duration is much longer for 1 hop and there is a steep fall in

the duration from 1 to 2. The 1 hop path duration is nothing but link duration,

where the link distance could vary anywhere between 0 to R (transmission distance).

The distribution can be approximated to exponential distribution for hops > 2 as

mentioned in [1].

4.4 Average path duration vs number of nodes

Figure 4 shows the plot between number of nodes and average path duration. The

plot shows the exponential decrease (approximate) in path duration with increase in

the number of nodes in the network. This phenomenon is related with the behavior

of shortest path. Shortest path routing tends to pick up longer links in order to

reach the destination with the least number of hops. Longer links imply that the

neighbor which is far from the source and closer to the circumference of transmission

circle is selected as relay node. Once a path is setup, it is highly unlikely that all the

nodes constituting a path travel in the same direction and speed, whereas it is highly

likely that at least one of the nodes in the path move in the opposite direction to its
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neighbor. In such a situation, the node has to travel only a minimal distance in order

to be away from the transmission range of its neighbor leading to path breakage.

The distance mentioned here varies according to the density of the nodes (depends

on the average number of neighbors for any node). For low densities, the average

distance to cross the transmission range of a node is high compared to high densities.

[2] has mentioned this behavior and termed it as ’edge effect’ and stated that this

phenomenon happens only under very high node densities. This phenomenon would

be very common for protocols such as DSR, the functionality being very similar to

shortest path. The analytical model provided in this thesis would help in the choice

of routing protocol for a given network density. For high node densities DSR might

not suit well whereas a routing protocol equipped with the functionality of choosing

paths with higher duration might be a good choice.
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Figure 4.4: Node density vs average path duration
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Chapter 5

Conclusion and future work

5.1 Conclusion

The results show that average path duration is analytically predictable for the short-

est path. Though existing MANET routing protocols have different path selection

mechanisms, the behavior of majority of these protocols (on-demand protocols in

particular) is similar to shortest path routing. Analytical prediction of average path

duration is useful and can be used as a parameter to optimize the functionalities (such

as calculation of route cache TTL) of a given routing protocol.

5.2 Future work

This work could be extended in future to determine the protocol dependent factors

that contribute to path duration. This would help in the accurate prediction of

average path duration for various routing protocols. The future work can also focus

on mobility model dependent factors that contribute to average path duration. By

focusing on mobility models, the random nature of node movement becomes partially

predictable which will contribute to the prediction of average path duration for a

given mobility model. The complexity in the average path duration equation could
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be reduced, so that it caters to networks containing resource constrained nodes.
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